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ABSTRACT

Aim: Dyslipidemia is a modifiable risk factor of atrial fibrillation (AF). However, the majority of patients
either do not receive low-density lipoprotein cholesterol (LDL-C) lowering treatment or do not meet
their LDL-C and non-high-density lipoprotein cholesterol (non-HDL-C) goal. We aimed to search
whether patients with AF are being treated for dyslipidemia and/or are at target LDL-C and non-HDL-C
levels if treated.

Materials and Methods: This cross-sectional analysis includes 675 AF patients and was performed
between 20 May 2023 and 25 November 2023, in cardiology outpatient clinics of a tertiary hospital.
The demographic and clinical features of the patients were recorded. Systemic coronary risk
estimation-2 (SCORE2) and old person version algorithms were used for cardiovascular disease
(CVD) risk estimation. Primary prevention (PP) group involved patients with low-to-moderate, high and
very high CVD risk without established atherosclerotic cardiovascular disease (ASCVD) and
secondary prevention (SP) group consisted of patients with established ASCVD.

Results: The mean age of the participants was 71.98+ 9.01 and 54.5% (n=368) of patients were
females. 207 (30.7%) of patients were paroxysmal AF, and 468 (69.3%) were permanent AF.
Prevalence of dyslipidemia and hypertriglyceridemia were 364 (53.9%) and 248 (36.7%) respectively.
9 (1.3%) and 152 (22.5%) of patients were on fibrate and statin treatment respectively. Mean LDL-C
and non-HDL-C were 107.81+35.97 and 135.42+41.19 and their target attainment rates were 62
(9.2%) and 107 (15.9%), respectively.

Conclusion: Control of dyslipidemia in patients with atrial fibrillation was severely poor and the most
common cause was physician inertia.

Keywords: Atrial fibrillation, dyslipidemia, low-density lipoprotein cholesterol, statin therapy.

oz

Amag: Dislipidemi, atriyal fibrilasyonun (AF) dedgistirilebilir bir risk faktoriidiir. Ancak hastalarin buiy(ik
gogunlugu ya dlisiik yogunluklu lipoprotein kolesterol (LDL-C) diigtirticii tedavi almiyor ya da LDL-C ve
yliksek yogunluklu olmayan lipoprotein kolesterol (non-HDL-C) hedeflerine ulasamiyor. AF'li hastalarin
dislipidemi igin tedavi edilip edilmedigini ve/veya tedavi edilirlerse hedef LDL-C ve non-HDL-C
diizeylerinde olup olmadiklarini aragtirmayr amagladik.
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Gereg ve Yontem: Bu kesitsel analiz 675 AF hastasini icermektedir ve 20 Mayis 2023 ile 25 Kasim
2023 tarihleri arasinda (glincii basamak bir hastanenin kardiyoloji polikliniklerinde gergeklegtirildi.
Hastalarin demografik ve klinik 6zellikleri kaydedildi. Kardiyovaskliiler hastalik (CVD) risk tahmini igin
sistemik koroner risk tahmini-2 (SCOREZ2) ve yasli kisi versiyonu algoritmalari kullanildi. Birincil
koruma (PP) grubu, belirlenmis aterosklerotik kardiyovaskliiler hastaligi (ASCVD) olmayan diiglik-orta,
yliksek ve ¢ok yliksek CVD riski olan hastalari icermektedir ve ikincil 6nleme (SP) grubu, belirlenmis
ASCVD'si olan hastalardan olugsmaktadir.

Bulgular: Katilimcilarin yas ortalamasi 71,98+ 9,01 olup hastalarin %54,5' (n=368) kadind..
Hastalarin 207'si (%30,7) paroksismal AF, 468'i (%69,3) kalici AF idi. Dislipidemi ve hipertrigliseridemi
prevalansi sirasiyla 364 (%53,9) ve 248 (%36,7) idi. Hastalarin 9'u (%1,3) fibrat, 152'si (%22,5) ise
statin tedavisi gériiyordu. Ortalama LDL-C ve non-HDL-C sirasiyla 107,81+35,97 ve 135,42+41,19
olup, hedeflenen oranlara ulasma oranlari sirasiyla 62 (%9,2) ve 107 (%15,9) idi.

Sonug: Atriyal fibrilasyonu olan hastalarda dislipideminin kontrolii olduk¢a zayifti ve en yaygin neden
doktor ihmaliydi.

Anahtar Sézciikler: Atriyal fibrilasyon, dislipidemi, dlisiik yodunluklu lipoprotein kolesterol, statin

tedavisi.

INTRODUCTION

Atrial fibrillation is the most common cardiac
arrhythmia disease, affecting more than 33
million people worldwide and is a significant
cause of morbidity and mortality as it increases
the likelihood of stroke and heart failure (1).

AF is a complex disease that develops as a result
of the interaction of genetic and environmental
factors. Several risk factors and comorbidities
have been identified that can predispose to the
development and progression of AF. These risk
factors can be classified into non-modifiable (age
and genetics), partially modifiable (coronary
artery disease, heart failure, valvular heart
disease, and chronic obstructive pulmonary
disease), and modifiable (hypertension, diabetes,
obesity, obstructive sleep apnea, alcohol,
dyslipidemia, physical activity, and smoking) (1).
Although  the clinical  significance  and
pathophysiological mechanism of lipid level is
controversial in the context of AF development.
Dyslipidemia contributes to the development and
progression of AF directly through the left atrial
remodeling, and indirectly through the
development of ASCVD (1-3). In addition,
dyslipidemia is a clinical risk factor for stroke in
patients with AF (1, 3).

Lipid-lowering therapy, especially statins, has
been shown to have beneficial effects on both AF
and ASCVD (3,4). Statins can reduce the
incidence and recurrence of AF by improving the
lipid profile, stabilizing the atrial membrane
potential, and exerting pleiotropic effects, such as
anti-inflammatory, antioxidant, antithrombotic,
and anti-fibrotic actions. Statins may also prevent
and treat ASCVD by lowering LDL-C and non-
HDL cholesterol levels, lipid-lowering therapy's
primary and secondary targets (3-7).

However, despite the strong evidence and clear
recommendations, the use and effectiveness of
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lipid-lowering therapy in AF patients are
suboptimal. Many AF patients do not receive
adequate lipid-lowering treatment or do not
achieve their lipid goals. The reasons for this gap
are multifactorial, including patient-related factors
(such as low awareness, poor adherence, and
intolerance), physician-related factors (such as
low awareness and inertia), and health system-
related factors (such as lack of guidelines,
resources, and incentives) (8,9).

Our main aim in this assay is to try to raise
awareness about the management of
dyslipidemia, which is an important part of the
multidisciplinary approach in AF patients. In this
work, we evaluate the lipid profile and statin
therapy in patients with AF, using real-life data
from a tertiary hospital in Turkiye. We assessed

the prevalence of dyslipidemia and
hypertriglyceridemia, the rate of use and
adherence of lipid-lowering therapy, the

achievement of lipid goals, and the factors
associated with these outcomes. Furthermore,
we discuss the implications and limitations of our
findings and suggest possible ways to improve
the management of dyslipidemia in AF patients.

MATERIALS and METHODS

The study was approved by the local Research
Ethics Committee (P202300024/19.05.2023) and
conducted by the Declaration of Helsinki. Written
consent was obtained from all subjects.

The present study is a cross-sectional analysis of
675 consecutive AF patients who were admitted
to a cardiology outpatient clinic of a tertiary
hospital between 20 May 2023 and 25 November
2023. Inclusion criteria were having a diagnosis
of AF confirmed by electrocardiogram or Holter
monitoring and having sufficient data to calculate
a 10-year ASCVD risk score. Exclusion criteria
included being under 40 years of age, and having
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contraindications to statin therapy such as liver
failure or cirrhosis.

AF type was classified as paroxysmal or
permanent according to the relevant guideline
(1). The comorbidities, such as hypertension,
diabetes, coronary artery disease, and stroke,
were defined according to the standard criteria.
The smoking status was self-reported by the
patients. Medications taken by patients including
statin and oral anticoagulant therapy was also
recorded.

The blood samples were taken from the patients
after overnight fasting and analyzed for fasting
blood glucose, HbAlc, total cholesterol, HDL-C,
triglycerides, and creatinine levels using
standardized biochemical methods. The LDL-C
level was estimated using the Friedewald formula
and the non-HDL-C level was calculated by
subtracting the HDL-C level from the total
cholesterol level. The Cockcroft-Gault equation
was used to estimate the glomerular filtration
rate.

Dyslipidemia was defined as having a fasting
total cholesterol level> 240 mg/dL, or an LDL-C
level> 160 mg/dL, or taking lipid-lowering drugs.
Hypertriglyceridemia was defined as having a
serum triglyceride level =2 150 mg/dL or taking
lipid-lowering drugs. The lipid-lowering therapy,
including statins and fibrates, was recorded. The
intensity of statin therapy was classified as
moderate or high according to the relevant
guidelines (2, 3). No patient was taking ezetimibe
or proprotein convertase subtilisin/kexin type 9
inhibitors.

We used the Systematic Coronary Risk
Estimation (SCORE) charts to estimate the 10-
year risk of ASCVD in patients aged 40-69 years
and the SCORE2-OP charts to estimate the risk
in patients aged =70 years, according to the
relevant guidelines (3). We used the high-risk
countries versions of the charts, as Turkiye is
considered a high-risk country for ASCVD (10,
11).

We divided the study sample into two groups:
primary prevention (PP) group and secondary
prevention (SP) group. The PP group included
patients with low-to-moderate, high, and very
high CVD risk without established ASCVD, and
the SP group included patients with established
ASCVD. The CVD risk categories were defined
according to relevant guidelines (3) as follows:

Very high-risk: Patients with established CAD,
PAD, stroke, or severe chronic kidney disease
(eGFR<30mL/min/1.73m2), or diabetic patients
with  eGFR<45mL/min/1.73m2, or apparently
healthy participants <50 years, 50-69 years, and
270 years of age with an estimated ASCVD risk
score of 27.5%, 210%, and =215%, respectively.

High-risk: Patients with long-standing (>10 years)
DM, or moderate chronic kidney disease (eGFR
45-59 mL/min/1.73m2), or apparently healthy
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participants <50 years, 50-69 years, and 270
years of age with an estimated ASCVD risk score
of 2.5 to <7.5%, 5 to <10% and 7.5 to <15%,
respectively.

Low-to-moderate  risk:  Apparently  healthy
participants <50 years, 50-69 years, and =70
years of age with an estimated ASCVD risk score
of <2.5%, <5% and <7.5%, respectively.

The target LDL-C levels were determined as
<100 mg/dL, <70 mg/dL, and <55 mg/dL, and the
corresponding non-HDL-C levels were
determined as <131 mg/dL, <100 mg/dL, and
<85 mg/dL for low-to-moderate, high, and very
high CVD risk categories, respectively.

Patients were questioned whether their
cholesterol levels were high, whether they knew
their cholesterol levels, whether they took lipid-
lowering medication, and whether they thought
taking long-term cholesterol medication caused
diabetes, dementia or cancer and why they not
receiving cholesterol medication.

RESULTS

We included 675 AF patients (207 (30.7%) with
paroxysmal AF and 468 (69.3%) with permanent
AF, mean age 71.98 + 9.01 years, 54.5%
(n=368) females) in the study. Of these, 457
(67.7%) were in the PP group and 218 (32.3%)
were in the SP group. According to the 2021
ESC-CVD prevention guideline, 46 (6.8%), 238
(35.3%), and 173 (25.6%) of the PP group had
low-to-moderate, high, and very high CVD risk,
respectively.

Table-1 shows the demographic and clinical
characteristics and medication data of the study
population. The number of women was
significantly higher in each category of the PP
group and lower in the SP group. The median
age in the low-to-moderate CVD risk category
was significantly lower than the other categories.
There was no significant difference between the
groups in terms of hypertension, hypothyroidism,
COPD, smoking, and AF type (paroxysmal vs.
permanent). As expected, ASCVD such as CAD,
PAD, and stroke was only present in the SP
group. Dyslipidemia was observed in 364
(53.9%) of the patients, and it was significantly
more common in the SP group than the PP
group. The only medications that showed a
significant difference between the groups were
antidiabetic drugs, statins, and ACE-I/ARBs. 152
(22.5%) patients were on statin treatment, of
whom 119 (78.3%) were on moderate-intensity
statin and 33 (21.7%) on high-intensity statin.
Only 9 (1.3%) patients were on fibrate treatment.
No patient was on ezetimibe or PCSK9 inhibitor
or a combination of these molecules with statins.
The post hoc analysis of the intergroup significant
variables is given in detail in Supplementary
Table-1.
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Table-1. Data on demographic and clinical characteristics and medications of patients.

Pri . Secondary
rimary prevention :
prevention
Very high .
Low-to- . . Very high
Variables Total stydy moderate ngh CvD CvD risk CVD risk with P
population . risk without .
CVD risk . . established
n-46 n:238 established ASCVD
® é%) (35.3%) ASCVD n:218 (32.3)
) n:173 (25.6) ) )
Gender (F) n, (%) 368 (54.5) 33 (71.7) 146 (61.3) 89 (51.4) 100 (45.9) 0.001
Age (years), +SD 71.98+9.01 61.59+6.32 73.74+8.91 72.06+7.87 72.20+9.05 <0.001
AF type
e  Paroxysmal AF 207 (30.7) 11 (23.9) 77 (32.4) 57 (35.8) 92 (26.1) 0.134
e  Permanent AF 468 (69.3) 35 (76.1) 161 (67.6) 161 (64.2) 111 (73.9) '
CAD n, (%) 145 (21.5) 0 (0) 0 (0) 0(0) 145 (66.5) <0.001
PAD n, (%) 13 (1.9) 0 (0) 0 (0) 0(0) 13 (6) <0.001
Stroke n, (%) 95 (14.1) 0(0) 0 (0) 0(0) 95 (43.6) <0.001
HT n, (%) 522 (77.3) 36 (5.3) 184 (27.3) 130 (19.3) 172 (25.5) 0.845
DM n, (%) 311 (46.1) 38 (82.6) 129 (54.2) 43 (24.9) 101 (46.3) <0.001
Hypothyroidism n, (%) 62 (9.2) 8 (17.4) 22 (9.2) 12 (6.9) 20 (9.2) 0.190
COPD n, (%) 41 (6.1) 1(2.2) 19 (8) 8 (4.6) 13 (6) 0.335
Dyslipidemia n, (%) 364 (53.9) 26 (56.5) 116 (48.7) 79 (45.7) 143 (65.6) <0.001
Hypertriglyceridemia 248 (36.7) 24 (52.2) 84 (35.3) 57 (32.9) 83 (38.1) 0.104
Smoking n, (%) 236 (35) 16 (34.8) 80 (33.6) 68 (39.3) 72 (33) 0.575
Beta-blockers n, (%) 479 (71) 33 (71.7) 164 (68.9) 116 (67.1) 166 (76.1) 0.201
OADs n, (%) 226 (33.5) 32 (69.6) 104 (43.7) 0(0) 90 (41.3) <0.001
Insulin n, (%) 54 (8) 4(8.7) 24 (10.1) 0(0) 26 (11.9) <0.001
ACEI/ARB n, (%) 437 (64.7) 27 (65.2) 154 (64.7) 97 (56.1) 156 (71.6) 0.017
CCB n, (%) 300 (44.4) 16 (34.8) 105 (44.1) 72 (41.6) 107 (49.1) 0.240
Digoxin n, (%) 126 (18.7) 14 (30.4) 46 (19.3) 30 (17.3) 36 (16.5) 0.163
Amiodarone n, (%) 38 (5.6) 6 (13) 14 (5.9) 7(4) 11 (5) 0.125
Fibrate n, (%) 9(1.3) 1(2.2) 5(2.1) 0 (0) 3(1.4) 0.301
Statins n, (%) 152 (22.5) 4(8.7) 42 (17.6) 20 (11.6) 86 (39.4) <0.001
Statins intensity
s Highintensity 33 (4.9) 2 (50) 5(11.9) 7 (35) 19 (22.1)
statins n, (%) 0.096
e  Moderate intensity 2 (50) :
statins n. (%) 119 (17.6) 37 (88.1) 13 (65) 67 (77.9)
OACs
e NOACsn, (%) 581 (86.1) 39 (84.8) 210 (88.2) 150 (86.7) 182 (83.5) 0519
e Warfarin n, (%) 94 (13.9) 7 (15.2) 28 (11.8) 23 (13.3) 36 (16.5) )

ACEI: angiotensin-converting enzyme inhibitor, AF: atrial fibrillation, ARB: angiotensin receptor blocker, ASCVD: atherosclerotic
cardiovascular disease, CAD: coronary artery disease, CCB: calcium channel blocker, COPD: chronic obstructive pulmonary
disease, CVD: cardiovascular disease, DM: diabetes mellitus, F: female, HT: hypertension, NOAC: non-vitamin K anticoagulant,
OAD: oral antidiabetic, PAD: peripheral artery disease, SD: standard deviation.

Table-2 shows the physical examination and
laboratory data of the patients according to the
ASCVD risk categories. There was no significant
difference in BMI between the groups, but there
was a significant difference in height and weight
between the groups. SBP was not significantly
different between the groups, but DBP and HR
were significantly different between the groups.
FG and HbAlc levels were also significantly
different between the groups. Except for
triglycerides, the lipid profile was significantly
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different between the groups. The lipid
parameters were generally above the desired
limits; the mean LDL-C and non-HDL-C levels
were higher than the target levels recommended
by the 2021 ESC-CVD prevention guidelines.
Moreover, the rates of achieving both LDL-C and
non-HDL-C targets were very low in all
categories. Only 54 (8%) of the patients had the
guideline-recommended target LDL-C level. In
contrast, 621 (92%) patients were out of target
LDL-C. The patients without established ASCVD
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but with very high CVD risk had the highest LDL-
C level and the highest percentage of LDL-C out
of the target. The mean GFR was significantly
different between the groups, as well. The mean
CRP level in the SP group was not significantly
different from the PP group with very high CVD
risk, but it was significantly higher than the PP
group with low-to-moderate and high CVD risk.
The detailed intergroup significant differences are
presented in Supplementary Table-1.

Table-3 shows the lipid profile in patients on
statin treatment. The mean LDL-C and non-HDL-
C levels of these patients were 92.94+39.93
mg/dL and 121.59 + 46.33 mg/dL, respectively. In
this group, only 25 (16.4%) and 42 (27.65%)
patients achieved their target LDL-C and non-
HDL-C levels, respectively, according to the
guideline. As seen, patients in all categories were

inadequately protected in terms of high LDL-C
and non-HDL-C levels.

Figure-1 illustrates the reasons for patients not
receiving statin treatment. 77.5% (n=523) of
patients were not on statin treatment. The most
common reason was physician inertia, which
accounted for 56.79% of cases (n=297). The
second most common reason was the failure to
meet the conditions for the statins to be
reimbursed by the social security system, which
affected 38.62% of cases (n=202). The least
common reason for discontinuing treatment was
patient-related factors in 4.59% of cases (n=24),
of these 24 cases, 9 discontinued statin therapy
due to misinformation in the media, 5 due to side
effects, 6 due to the advice of non-cardiologists,
and 4 due to polypharmacy.

Table-2. Physical examination and laboratory data of patients with AF according to atherosclerotic cardiovascular

disease risk categories.

. . Secondary
Primary prevention prevention
Very high .
Low-to- . Very high CVD
Variables T((J)talljlsatttijéig/ moderate High CVD risk C\:AX&QS:( risk with P
pop CVD risk n:238 established established
n:46 (35.3%) ASCVD ASCVD
(6.8%) n:173 (25.6) n:218 (32.3)
Hight (cm) 163 (12) 160 (10) 161.50 (12.25) 165 (12) 165 (12) 0.009
Weight (kg) 80 (18) 75 (19.75) 78 (19.25) 82 (15) 80 (18) 0.030
BMI (kg/m?) 29.75 (6.71) 29.87 (8.31) 29.36 (6.48) 30.06 (7.58) 29.76 (6.18) 0.835
SBP (mmHg) 135 (25) 130 (22.50) 130 (20.50) 140 (29.50) 140 (20.50) 0.244
DBP (mmHg) 80 (20) 75 (21.25) 80 (15) 80 (20) 80 (15) 0.019
HR (beats/minute) 81+16 84.11+£15.67 82.74+17.93 79.09+16.41 79.40+£14.76 0.035
FG (mg/dL) 109 (37) 129 (56) 112 (39) 101 (19) 11250 (52.50)  <0.001
HBALC (%) 6 (1.07) 6.73 (1.79) 6.2 (1.26) 5.74 (0.40) 6.13 (1.52) <0.001
TC (mg/dL), +SD 183+42.55 187.07+37.42 185.21+40.12 193.17442.73 173.04+44.02 <0.001
HDL-C (mg/dL) 46 (17) 45 (28.3) 46 (10.1) 49 (3.5) 45 (8.7) 0.019
LDL-C (mg/dL) 107.81+£35.97 112.35+£29.42 109.48+33.18 117.12+37.54 97.64+36.59 <0.001
LDL-C goal
attainment 62 (9.2) 13 (1.3) 24 (3.6) 6 (0.9) 19 (2.8) <0.001
Non-HDL-C
(mg/dL) 135.42+41.19 142.59+32.68 137.09+38.37 143.09+43.24 126.02+42.53 <0.001
Non-HDLC goal
attanment 107 (15.9) 16 (34.8) 45 (18.9) 12 (6.9) 34 (15.6) <0.001
Both LDL-C and
non-HDL-C goal 52 (7.7) 10 (21.7) 23 (9.7) 4(2.3) 15 (6.9) <0.001
attainment
(anq'g%f_‘;”de 125 (87) 150.50 (95) 124.50 (89) 124 (81.50) 123.50 (85.50)  0.101
CRP (mg/dL) 7.5416.51 5.394£3.09 6.66+6.15 8.1346.40 8.47+7.28 0.002
Creatinine (mg/dL) 0.94 (0.39) 0.92 (1.22) 0.94 (0.39) 0.92 (0.53) 0.95 (0.32) 0.848
GFR (ml/minute) 84.06+£33.74 99.79+36.09 80.07+31.69 84.42+36.82 84.81+£32.01 0.004

ASCVD: atherosclerotic cardiovascular disease, BMI: body mass index, CRP: C-reactive protein, CVD: cardiovascular disease,
DBP: diastolic blood pressure, FG: fasting glucose, GFR: glomerular filtration rate, HBAlc: hemoglobin-Alc, HDL-C: high-
density lipoprotein cholesterol, HR: heart rate, LDL-C: low-density lipoprotein cholesterol, SBP: systolic blood pressure, TC: total

cholesterol.
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Table-3. Distribution of the lipid profile in patients using statin treatment.

Primary prevention Second_ary
preventlon
L . Very high CVD Very high CVD
Variables Total Lowés/lgnrci)gkerate ngr?s(l.(?VD risk without risk with P
na n-42 established established
(%) %) ASCVD ASCVD
i i n:20 (%) n:86 (%)
TC (mg/dL), +SD  168.40+80.19 145.5063.29 180.51£50.17  180.20+56.24 160.80+43.83 0.106
HDL-C (mg/dL) 45 (19) 48.50 (20.50) 43 (24.75) 45.50 (17.50) 45 (17.50) 0.891
LDL-C (mg/dL) 92.94+39.93 85.5+14.20 102.48+39.62  103.85+49.51 86.14+37.24 0.083
LDL-C goal
attainment n, (%) 25 (16.4) 3 (75) 8 (19) 2 (10) 12 (14) 0.011
E\'n?g/'(';g"'c 1215944633  117.25¢30.67  132.08:t46.70  133.85:57.65 113.82+¢42.82  0.180
Non-HDLC goal
attainment n, (%) 42 (27.6) 3 (75) 12 (28.6) 5 (25) 22 (25.6) 0.190
Both LDL-C and
non-HDL-C goal 21 (13.8) 2 (50) 8 (19) 2 (10) 9 (10.5) 0.093
attainment
(Trgg%‘l’_‘i”de 1235(90.75) 166 (107.25) 130 (85.75) 126 (99) 115 (94.50) 0.437

ASCVD: atherosclerotic cardiovascular disease, CVD: cardiovascular disease, HDL-C: high-density lipoprotein cholesterol, LDL-
C: low-density lipoprotein cholesterol, TC: total cholesterol.

Supplementary Table-1. Post hoc analysis of significantly different variables among groups.

Low-to-moderate CVD risk - High CVD risk <0.001
Age Low-to-moderate CVD risk - Very high CVD risk without established ASCVD <0.001
Low-to-moderate CVD risk - Very high CVD risk with established ASCVD <0.001
Heart rate High CVD risk - Very high CVD risk with established ASCVD 0.030
High CVD risk - Very high CVD risk without established ASCVD 0.026
Hight High CVD risk - Very high CVD risk without established ASCVD 0.033
Weight High CVD risk- Very high CVD risk without established ASCVD 0.023
pDrI::;CL‘J“rZ blood High CVD risk - Very high CVD risk without established ASCVD 0.043
Glomerular Low-to-moderate CVD risk - Very high CVD risk with established ASCVD 0.036
filtration rate Low-to-moderate CVD risk - Very high CVD risk without established ASCVD 0.035
Low-to-moderate CVD risk — High CVD risk 0.002
C-reactive Very high CVD risk with established ASCVD - Low-to-moderate CVD risk 0.020
protein Very high CVD risk with established ASCVD - High CVD risk 0.018
I_-hgh-den_Slty Very high CVD risk with established ASCVD - Very high CVD risk without established
lipoprotein 0.018
ASCVD
cholesterol
Very high CVD risk without established ASCVD - Very high CVD risk with established <0.001
) ASCVD
Fasting glucose /.y high CVD risk without established ASCVD — High CVD risk <0.001
Very high CVD risk without established ASCVD — Low-to-moderate CVD risk <0.001
Very high CVD risk without established ASCVD - Very high CVD risk with established <0.001
ASCVD
Hemoalobin-Alc Very high CVD risk without established ASCVD — High CVD risk <0.001
9 Very high CVD risk without established ASCVD -Low-to-moderate CVD risk <0.001
Very high CVD risk with established ASCVD — Low-to-moderate CVD risk 0.042
High CVD risk -low-to-moderate CVD risk 0.043
Very high CVD risk with established ASCVD - Very high CVD risk without established <0.001
Total cholesterol ~ASCVD
Very high CVD risk with established ASCVD - High CVD risk 0.012
Low-density Very high CVD risk with established ASCVD - Very high CVD risk without established <0.001
lipoprotein ASCVD
cholesterol Very high CVD risk with established ASCVD - High CVD risk 0.002
hon-high- Very high CVD risk with established ASCVD - Very high CVD risk without established <0.001
density ASCVD
lipoprotein Very high CVD risk with established ASCVD - High CVD risk 0.023
cholesterol
ASCVD: atherosclerotic cardiovascular disease, CVD: cardiovascular disease.
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Figure-1. The reasons for patients not receiving statin
treatment.

DISCUSSION

Our main aim in this study is to try to raise
awareness about the management of
dyslipidemia, which is an important part of the
multidisciplinary approach in AF patients. We
evaluate the lipid profile and statin therapy in
patients with AF, using real-life data from a
tertiary hospital. We found that dyslipidemia and
hypertriglyceridemia were common in AF
patients, but the use and effectiveness of lipid-
lowering therapy were very low. Only 23.6% of
the patients were on lipid-lowering therapy,
mostly statins, and only 9.2% and 15.9% of the
patients achieved their target LDL-C and non-
HDL-C levels, respectively. The main reason for
not receiving statins was physician inertia.

Dyslipidemias, primarily hypercholesterolemia
and hypertriglyceridemia are independent and
strong predictors of cardiovascular events.
Additionally common in the general population
and AF patients in Tirkiye (12-14). The
prevalence of hypercholesterolemia defined as a
LDL cholesterol >130 and/or =130 mg/dL, is
reported as 29.1% in the general population,
30.2% in females, and 27.8% in males. The
prevalence of hypertriglyceridemia (>150 mg/dL)
is reported as 36.5% in general, 32.0% in
females and 41.3% in males (12). Our results are
in consistence with previously published works
that have reported a high prevalence of
dyslipidemia and hypertriglyceridemia in AF
patients, ranging from 30% to 50% (12, 13).
Considering the results of the present analysis
and a recent meta-analysis on the prevalence of
dyslipidemia and lipid values in Turkiye (12), it
appears that the frequency of dyslipidemia in AF
patients is more common than in the general
population.

Dyslipidemia is a modifiable risk factor for AF, as
it can induce atrial remodeling and inflammation,
and increase the risk of stroke and mortality (15).
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However, the relationship of lipid levels with the
risk of AF development s controversial, some
papers have suggested a paradoxical inverse
relationship between cholesterol levels and AF
incidence (13, 14, 16). This may be due to
confounding factors, such as age, sex, ethnicity,
and metabolic profile, and does not imply a
causal relationship (15). The management of
dyslipidemia is important for primary and
secondary prevention of complications in AF
patients.

Lipid-lowering therapy, especially statins, has
been shown to have beneficial effects on both AF
and ASCVD (1-3). Statins can reduce the
occurrence and recurrence of AF by improving
the lipid profile, stabilizing the atrial membrane
potential, and exerting pleiotropic effects such as
anti-inflammatory, antioxidant, antithrombotic,
and anti-fibrotic actions (1-7,17). Statins are
highly effective in preventing and treating ASCVD
by significantly reducing LDL-C and non-HDL-C
levels, which are lipid-lowering therapy's primary
and secondary targets, respectively (2,3).
However, despite the strong evidence and clear
recommendations, in the present study the use
and effectiveness of lipid-lowering therapy in AF
patients are suboptimal, which is consistent with
other studies that have reported low rates of
statin prescription and target attainment in AF
patients (18). LDL targets and risk stratification
schemes in AF patients are similar to those in the
general population (1, 2). The 2021 ESC
Guidelines on cardiovascular disease prevention
in clinical practice recommend statin therapy for
AF patients with high or very high CVD risk and
suggest target LDL-C levels of <70 mg/dL and
<55 mg/dL, respectively (2, 3). However, in our
study, only 22.5% of the patients were on statin
therapy, and only 8% of the patients achieved the
guideline-recommended target LDL-C level.
Moreover, no patient was on ezetimibe or PCSK9
inhibitor, which are effective adjunctive therapies
for lowering LDL-C levels (3).

The underutilization and inefficacy of lipid-
lowering therapy in AF patients have various
factors, such as patient, physician, and health
system factors (8, 9). In our study, the most
common reason for not receiving statins was
physician inertia, which may reflect a lack of
awareness, reluctance to prescribe statins for AF
patients. This may be due to the focus on
anticoagulant therapy in AF patients, while little
attention is paid to the multidisciplinary approach
and treatment of comorbidities. Therefore, more
education and guidance are needed for
physicians who manage AF patients, to
emphasize the importance and benefits of lipid-

Ege Journal of Medicine / Ege Tip Dergisi



lowering and

treatment.

Our study is one of the few studies that have
evaluated the lipid profile and statin therapy in AF
patients in Tirkiye. Our findings are consistent
with the AFTER study, which was a multicenter
study that included 2242 AF patients with a mean
age of 66.8 + 12.3 years, female predominance,
and permanent AF (18). According to the AFTER
study, the average levels of TC, TG, HDL-C, and
LDL-C were 177 £ 43, 136 + 80, 42 + 13, and
111 £ 34 mg/dL, respectively. The study also
found that only 14.2% of patients received statin
therapy (18). The most common comorbidity was
hypertension. In our study, the lipid profile and
the comorbidity pattern of our sample were very
similar to the AFTER study, except that the statin
usage rate was slightly higher in our study
(22.5% vs. 14.2%).

However, our study also showed that the lipid
control was poor in AF patients, especially in
terms of LDL-C and non-HDL-C levels. According
to clinical practice guidelines for preventing
cardiovascular disease, only 9.2% and 15.9% of
the patients achieved their target LDL-C and non-
HDL-C levels (3). Moreover, the rate of reaching
both LDL-C and non-HDL-C targets in the same
person was even lower. These findings are in
contrast with other studies that have reported
higher rates of statin prescription and target
attainment in AF patients in different
geographical regions (19). The difference in the
statin use and effectiveness may depend on
various factors, such as income level, health care
system, guideline adherence, and sample size.

Physician inertia is defined as the physicians’
failure to initiate the treatment or intensify the
dose or change the medication despite a higher
level of a clinical parameter than levels
established by guidelines. The main reason for
physicians' inertia may be, inability to obtain
adequate anamnesis and spare enough time to
implement guideline recommendations for each
patient, due to time constraints and large number
of patients in daily outpatient clinics. Additionally,
concerns about the negative side effects of
statins and the thought that patients may be
using statins may also cause physicians' inertia.

Reasons for patients to quit statins may include
factors such as drug-related side effects, fear of
adverse effect, psychological diseases,
misinformation learned from the media, forgetting
to take their medication, polypharmacy, problems
in obtaining the drug, reaching the LDL-C target
and resting the liver. It is important for physicians

therapy for AF prevention
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to provide adequate information to patients about
the complications caused by high cholesterol,
aiming for regular use of statins. Patients should
know that the benefits of statins outweigh their
potential side effects.

Turkey's social security institution reimburses
statins in the following cases: in cases where the
LDL level is above 190 mg/dl, or the LDL level is
above 160 mg/dl with two additional risk factor
from: hypertension, a family history of premature
cardiovascular disease, and being 65 years of
age or older, or in cases where the LDL level is
above 130 mg/dl with there are three additional
factors which are mentioned earlier, or in cases
where the LDL level is above 70 mg/dl; Those
with diabetes mellitus, acute coronary syndrome,

previous stroke, coronary artery disease,
peripheral artery disease, abdominal aortic
aneurysm and carotid artery disease. The

mentioned conditions do not fully meet the statin
recommendations according to the SCORE
category proposed by the ESC. As a possibility of
improvement in statin provision, the social
insurance institution in Turkey may implement the
ESC recommendations. In addition, statin
treatment could be initiated by primary care
physicians.

Relatively large sample size, the use of real-life
data from a tertiary hospital, and the use of the
SCORE charts to estimate the CVD risk and
categorize the patients according to the latest
guidelines were the strengths of the present
work. However, our study has several limitations;
1- The cross-sectional design that avoids causal
inference. 2- The lack of the duration and
adherence to lipid-lowering therapy. 3- The use
of a single hospital records and self-reports,
which can introduce measurement errors and
bias.

CONCLUSION

Our study revealed that dyslipidemia and
hypertriglyceridemia were common in AF
patients, but the use and effectiveness of lipid-
lowering therapy were very low. The main reason
for not receiving statins was physician inertia.
These findings suggest that there is a need for
more education and guidance for physicians who
manage AF patients, to improve the management
of dyslipidemia and prevent AF and its
complications.
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